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WEATHER WARNINGS, SEPTEMBER, 1919. , 

By H. C. FRANKENFIELD, 

Supervising Porecmter. 

[Dated: Wcnther Uor~au,  Washin~lon, Oct. ??,1919.] 

Escepb for the West Indian hurricane clescril>ed in 
det,ail below, t,here were no st,orms of conseepence tlur- 
ing t,he month, aiitl the few marllings that were ordered on 
t.he Great Lakes and along t,he Atlanbic coast fnilecl for 
the most part of verification. 

FROST WARNINGS. 

On t.he mornino of the 4th, wit8h high pressure over 
Minnesot,u, nnii &e upper Lake region, possible light 
frost,s were forecnst for t,he following morniug over 
upper kficliigm, but t,he forecast was -ierified over t.hc 
en.st,crn port ion only, low pressure n1)proaching rapidly 
from the Nort.liwest,. (711 t,he morning of t,lie 13tmli high 
pressure antl conipii rat id.;? low t.enigernt.ure xvvnilcd 

sure t,o the enstwiwd, niitl 1c1ca.l frosts were fcwecnst for 1.1-ic 
following morning in New England nnd the Midclle At,lan- 
tic St.at,rs. Hoa'ever, t.lie rise in pressure ceased and &re 
were no frost,s. The frosts on t,he niorninw of the 1St.h 
over nort,hrnst,ern New York nnd New 8ngland were 
foseca.s t . 

Cm the niorning of t,he 25th t.liere was a well-markecl 
disturbnnce over cent.ra.1 Ont.ario, wit.11 rapidly rising 
wesmre to the westward, n n d  frosts were forecast- for 

kic1iig:xn on t,he following morning. These warnin(a 
were verified, the frost having been heavy in sonie loci&- 
ties. Frost was then forecast for the morning of t,he 37t.h 
for New Eneland, New Tork, and t.he estrenie nort,licrn 
portions of %ew Jeisey and eastern Pennsylvania, and 
these forecast,s were also verified. 

ovcr t,he Lake region nnd the Ohio Va.lloy, with 'I om pres- 

AVIATION FORECASTS. 

Special aviation forecasts were macle for the Army and 
Navy balloon race on the 2Gth antl for tlie Nabional bal- 
loon race on October l ,  both from St. Louis, Mo., ant1 also 
for the early days of the recruiting tour of the United 
StatesNnvy hydropl,zne,NC 4. 
THE WEST INDIAN HURRICANE OF SEPTEMBER 614,1919. 

BEGINNINGS OF THE CYCLONE. 

So far as observational &t,a are concerned, t.lie exact 
genesis of the tropicill st,orni of Se )t,embrr G-14 is sonie- 
whnt, slwoucletl in doubt'. Alt81iougi not in strict accord- 
ance wit.11 t.he nornial behavior of prerinus storms, it 
appeiirs to  be n reasonitble assumpt,ion t,liat t.liis storm 
owed it,s incept.ion to a redevelopi.nent, of the minor 
disturbance that W'BS first. nobed on the evcniiig of Scp- 
teniber 2 in the vicinity of htitude 1'lo or 1s' north and 
longitucle 63" west, or a little west of t,he island of Snt.igua. 
This first, or minor, disturbsnce, moved westrnorthwest 
ward at about a norninl rate, assing near t,he southern 
portmion of the island of Porto!&co, and by the evenin 
of the 4th it ha.d reached t,he nort,h coast, of tlie island o 
Sant,o Doniingo wit,h a baromet,er reading of about, 58.80 
inches. On the morning of t.he 5t.h t'he center of the 
disturbance was approximately 100 milcs southwest of 

s 

Turks Tsland wi t.h about the same barometric pressure, 
and with an ea.st wind at Turks Island, and light south- 
west winds nt Puerto Plata. By tlie evening of the 5th 
tlie winds at  Turlir Islancl had changed from east t'o west, 
ancl were southerly over Santo Domingo and Ha.it,i, still 
light in chsract,er, apparent evidence that t'he distur- 
bance had recurved to the northeastward during the 
day, and that it  W'BS moving in that direction in very 
moclerate form. A t  this writing no det.ails regarding 
this storm haTe becn received. S ecial observations 
taken n t  3 p. ni., September 3 at !it. Tlioinas, Virgin 
Islands, and San J1ia.11, P. R., showed a ma.siniuni tvmd 
vrlocity of 45 niiles an hour from the southeast a t  the 
former, and of 32 niiles an hour from t.he east at  t,he 
lat,t.er place, but no ot,her st,rong minds were reported 
unt,il t,he morning of the rj tli, whcn Turks I'slancl reported 
a mnsimum wind velocity of 30 miles an hour from t,he 
sout,h during the night. 

THE HURRICANE IN SOUTH FLORIDA. 

On t,he evening of the Gth pressure and wind conditions 
over Santo Doniingo and the Bahamas indicated the. pos- 
sible pyesence of a distm.hance over the eastern Bnhttmw. 
Conditions were sliahtly more pronounced on the niorn- 
ing of the i'th, an8 special observations were called for 
from Nassau ancl from Mianii, Fla., the message stating 
t,liat there were slight indications of a disturbance over 
t.he central Ba1inni:is. However, no afternoon report 
was received from N ~ s i i u ,  and the wening report was 
not received until 9 n. m. of the Sth, about 12 hours late. 
13s this time the wind at Miami wns blowing 26 miles an 
hour from the northeast, with slowly fillling pressure, m d  
it  became apparent that the storni iws one of consider- 
able intensity. Accordinglv at 10 a. m. northeast storm 
warnings mere ordered on the Florida coast from Jupiter 
to Key West, and thence northward on the west coast to 
Fort Myers. At the same time the usual a.clvices were 
sent t,o a11 interests along t,he AtIant,ic and Gulf coasts, 
and special observations were ordered taken at frecpent 
intervals (luring the day. Hurricane warnings were 
ordered displayed at 1 1. ni. from Jupiter to Key West, 

Chznge to hurricane warnings 1 p. in. Jupiter to Key We3t. Delayed 
report from Nmau, barometer 29.46 and wind 56 niiles from northeast. 
Storm center will prolmbly r e d l  south Florida coast I J ~  to-night. 
at,t.ended bv dangerous nortIieLqt. winds. Caution all vessels to avoid 
tlie I+Yorida' Straits and the east Florida comt until further notice. 

At 2 p. m. northeast storm warnings were ordered at 
Tampa, Fla., for strow winds in that vicinity, and all 
shi ping cautioned to Zelay until the storni had passed. 

Emergency urarnings for dangerous win& were also 
given the widest possible distribution throughout south- 
ern Florida. 

At 1 p. m. of the 9th hurricane warnings were continued 
at Ice West and changed to northeast storm warnings 
from l upiter to Miami. The northeast warnings were also 
continued on the west Florida coast north of bey  West to 
Tampa. At 9 p. m. of the 9th the following special warn- 
ing was issued: 

the order reading as fol r ows: 
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SEPT. 9. 

7 3 . m  .......................... 

Tropical disturbance 4 p. m. apparently over Florida Rraits, a short 
distance south of Key West with geatly increased intensity. and prob- 
ablv moving northwest. It mill enter the Gulf of Mexico Tuesday 
night and continue its northwestward movement. All Gulf shipping 
north of latitude 35O warned to avoid the probable path of the storm. 

The storm center =sed about 30 or 40 miles south of 
Key West about mi&i lit of Sept,ember 9. At this time 

wind of an estimated velocity of 105 miles an hour, which 
increased slightly during the next hour. At Sand Key 
the lowest barometer at about the same time was 23.35 
inches, a difference of 0.48 inch within a distance of S 
miles. 

the barometer at Kev 6 est read 28.83 inches with an enst 

THE STORM AT KEY WEST AND VICINITY. 

The following report on the storm a t  Key West and 
vicinity was repared by Mr. H. B. Boyer, official in 
char e of the beather  Bureau office a t  that lace: 

“#he storm that passed over Key West on i eptember 9 
and 10 was, without question, the most violent esperi- 
enced since records a t  this station began. While the 
minimum barometric reading, 3S.81 inches, %vas not as 
low as that recorded in 1909 (.28.53) a.nd in 1910 (3S.47) , 
the violelice of the wind was undoubtedly greater. It is 
to be regretted that owing to the vibrations of the tower 
supporting the w-ind instruments the anemometer cu s 
were shaken loose mid blown away a t  7:30 p. in. on t E e 
9th in gists rangin- between 75 and SO miles mi hour, 
and. thereafter witiP 3:35 p. m. of the 10th the wind- 
velocity‘ record was lost. The wincl-vane was blown 
away at  12:45 a. m. of the 10th during the winds of grcat- 
est intensity, and a t  3:16 a. m. the collector of the record- 
ing rain-gage was blown off and the door forcecl open. 
The thermonieter shelter held rtnd teniperature clata are 
unbroken. In  estimating the lost clata great care has 
been ta.ken, advantage having been taken of notes made 
throughout the storm, ancl further aclvantage taken of 
the fact that the official in charge has ex eriencecl five 
hurricanes, which enables him to make a P ttirly accurate 
comparison. 

“The first warning was received on the Stli a t  9:55 
a. rn.: 

“Hoist nortliemt stiirni warning 10 a. m. Jupiter to Key West and 
at Port Myers, F’la. Dist.urbance near or over southwestern Hahamas 
apparently nioving weut.-nortbweut. Strong nnrtheast winds Mondny, 
and will proliably iurre:we to @!e force. Advise great caution until 
furt,her sdvires later in the day).. 

“Storm warnings were inimotliately displayed, ancl the 
iuformation disseminated. 

“At 1.05 p. m. the following was received: 
“Change to hurricane warnings 1 p. ni. Jupiter t.o Iiev Rest. Delayed 

report from Niwsau: BnriBniet,er 3:1.-16 and wind 56‘ niiles froni the 
northeast,. Stnrni center will probaldy reach 8nut.h Florida mast 
to-niplit. attended by danceroue nnrt,heast winds. ( hution all vemels 
to aytvoid the Florida Straits and the east Florida coast until further 
ad\ICeJ. 

“Hurricane warnings wero immediately displayed and 
the information disseminated by every available means. 
The res onse to this warning was immediate ancl there 

shipping. Vessels were moved to safer anchorage or 
better secured, and all weak places in residenc.es and 
buildings of all descriptions were strengthened as much 

ossible by nailing and battening doors, windows, 

during the height of the storm stanch brick structures 
had walls blown out and large vessels, firmly secured, 
were torn from their fastenings or moorings and blown 
on the banks. Notwithstanding the great loss, estimatod 

followec P a period of great activity, especially as re,gards 

roo as P hatches, eto. In  the terrific gusts that prevailed 

3 p . m  ......................... 
I p.m ......................... 
5 p . m  ......................... 
6 p . m  ......................... 
7 p . m  ......................... 
8 p . m  .......................... 
9 p .m ......................... 
10p.m ........................ 

at $ ~ , O O O , O O O ,  the official in charge has been the reci ient 

by tho Bureau. 
“Owing to tlie very slow progressive movement of the’ 

storm in this vicinity, winds of gale force and over lnsted 
continuously from about 7 a. m. of the 9th to about 
9:30 p. m. of the 10th. The apes of tlie hurricane was 
reached on the 9th a t  midnight wlien the center, moving 
slowly west-northwest, was south of ancl nearest the 
station. The center when at  its nearest point was prob- 
ably about 30 or 40 miles distant. 

r :  Following is an hourly tabulation co-rering the period 
during whicdi winds of gale force prerailed : 

of many congratulations on the splendid service ren J ered 

Barom. 
eter. 

h C h C 8 .  
29.61 
m. lil 
29.5s 
20.5f 
29.54 
m.5c 
23. .:: 
20. .1c 
29.31 
29.2; 
29.22 
29.13 
9. os 
29.05 
2s. !I!! 
2s. 97 
2s. 93 
2s. 81 

SEPT. 10. 

l a . m  .......................... 
2 a . m  .......................... 
3a.m .......................... 
4 3 . m  .......................... 
8 a . m  .......................... 
63.m ........................... 
7 a . m  
8 a . m  
9 3 . m  .......................... 
10a.m ......................... 
113.m ......................... 
12 nOOn ........................ 
1 p .m. . .  ...................... 
2 p .m ......................... 
3 p . m  ......................... 
4 p . m  ......................... I 

! 

.......................... 1 .......................... 

28. 90 
25.96 
29.02 
29.0; 
29.13 
29. “0 
2Y. 26 
29.35 
20.39 
29. u 
29.46 
29.50 
29.53 
3 . 5 2  
XI. 56 
2D.5i 

Wind 
dirrr- 
tion. 
_ _  

ne. 
nne. 

nne. 
n. 

ne. 
nv. 
111‘. 

l l V .  

UP. 

nc. 
ne. 
ne. 
ne. 
nr. 
ne. 
UC. 
ne. 
e. 

e .  
C. 
C. 
C. 
SI?. 
sc . 
SI?. 
se. 
se. 
sc. 
se. 

W. 

SC. 
S. 
s. 
S. 

Maxi- 
mum 

ity. 
VQIOC. Weather. 

I.ixht min. 
X)O. 

Tl~rvatening. 
I.ight rain. 

DO. 
Do. 
Do. 

LBO. 
DO. 
lJ0. 

€Ie-~esvy rain. 
DO. 
110. 
Do. 
no. 
DO. 

&IoIodtmtcly Do. hcary rain. 

DO. 
Do. 
110. 
Do. 
LBO. 
no. 
Do. 
Do. 

Light min. 
DO. 
Do. 
Do. 
DO. 
Do. 
Do. 
Do. 

1 Estimated. 

“From the forenoon of tho 9th squalls of wind micl rain 
prpgressively inc.ressec1 in force a.nd frequency, culniin- 
ating in terrific gusts of great violence between niiclnight 
of the 9th and 2 a. ni. of the 10th. As the storm’s center 
slowly passed into the Gulf of Mesico to the westward 
the scpalls am1 gusts gradually hemme less violent mid 
of less frequency. 

‘ ‘The usual phenomena precediiig, accompanying, and 
followin storms of tropical oriain were present in this 
one ; anc K while no tliuncler was Lard ,  cli~used lightning 
was noted at inhrvals for several hours bcfoi-c the ninsi- 
nium force was reached. 

“AS previously stated, the property loss is estimated at  
$3,000,000, the air station alone losing ahoiit $SOO,UOO. 
Probablv not s structure on the island escapcd bein- 
damaged more or less, the Weather Bureau building an8 
rounds suffering quite haclly. Three lives were lost by 

%owning. 
“The rainfall was extremely heavy and contiimous. 

The loss of rainfall record is unfortunate, but from the 
partial record obtained and from notes made the t,otctl 
amount is estimated a t  13.39 inches, the heaviest occur- 
ring during the early morning hours of the 10th. 
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((Tlie clemands made 011 the office force were beyond 
their ability to perform, but every efYort wns made to 

‘iT1iii.t witil the duties of the 
stmil tion, answering the constaiitly riiigiii telephone, 

the iiiglit of the 9tli-IOtli working to make tlie bidding 
more secure, tlie strain cnnie near tlie breaking point. 
The ofticin1 in charge had no sleep from the moriiing of 
the Sth uiit,il the night. of t.Iie 1ntl-1, and t,liis is a.lso true 
of Assistant Observer J. C. McCiirthy, wlioiii I comnieiicl 
without reserve for giving uast.iiitec1 support throughout 
the period of stress. 

Tlirouoli the courtesy of Admiral Beiiton C. Decker, 
coiiimanfinnt sevent~i anvnl district, wlio plnceii tlie 
niotor sailer of tlie ouiiboat Whct77,hi.g at  my diu )osnl, I 

welfn.re of the em dopees n t  t1i:it station nncl to inspect 
the station. As die islan~l w t s  completely washed away 
nurl sew 1)rea.kiiig over, ti  lniidiiig was impossible. Re- 
pnirm:ui Snuiic!ers swtim out niid piloted up in to n point 
ne:w the ligllthouse, where the sen \viis compnratively 
quiet. Tlic persoiiiiel were found sa.fe. As previously 

d, they 1in.d abaatloiied tlie Weaitlier Bureau 
l~uilcliiig t i n  d gone to t,he 1ialit.liouse for arenter safety. 
Tile ~5-foot  tower 1ind ~n&’ecl nlbout 20 Feet a1ioT-e the 
iouiiclsbioii pillim nncl fallen tlcross the south side of the 
lmilding, which w’us intact aiicl but! little damaged. The 
four cistcriis nre gone, iliicl nlso the steps; niost of t:he 
1)mce rods rire bntlly bent. Tlie motor bout was swcpt 
nway mid lost. I ani infornied by Repairmitii Snunilers 
that 8s tlie interior of the Weather Bureau wits found in 
so much better condition than t,he lighthouse qu:irters 
the nieii returned to it by wxiling and swiiiiniing niicl 
imnieclintely entered upon tlie duties of vessels re >orting. 

waslied of”.” 
The report of the storin esperiences n t  Sniicl Key, Fla., 

was )rcparecl by Mi-. Eugene M. Barto, observer, and is 
as fo J. lows: 

The first warning of the hurricane was received Monday noon, when 
the northeast storm warnings were changed to hurricane warnings. 
Instructions were received to take no chances whatever, so prepara- 
tions were begun in case it became uccessary to move to the lighthouse. 

The barometer fell steadily and the wind increased during the niqht 
(p. m.) of tho St.h and night (a. m.) of the 9th. After a squall yliich 
ended at  430 a. m. we be XI moving the ertra instruments, records, 
flags, telescope, typewriter,%edding. etc. This continued until 1 p. m., 
when the station was closed and abandoned. The noon observation 
of the 9th was the last one taken. The velocity of the wind waa 65 
miles nn hour and rain waa falling, t.hus making it impossible to see 
more than 100 yards away. 

The hurricane warnin flags were blown down a t  3:30 1: m. The rain 
gage was washed awav atout 6:3U p. XU. by t.he waves, w ich romplet,ely 
covered the island. ?he motor boat Fhich had been doiibly secured 
to her moorings broke awz a t  7 p. m. The instrument shelter was 
badly damaged and w e d g d i n  the tower of the building at 7:30 p. ni. 
At S p. m. the waves washed away the shed under the Weather Bureau, 
tooether with tlie ice chest and five cans of ckrbide. Shortly after 
th% the four water-tanks were broken up  and washed away. Two of 
t,he ccinant platforms u on which the tanks rested were washed off 
their pillars while a t h i r j  was damaged by the waves. 

The s tmu  warning t,oiwr was blown down shortly after 10 p. m., 
breaking off at a height even with the roof of the  buildinm. thus extin- 
guishing the hurricane warning lights. The tower fell on %e south side 
of the building, broke all three lights, tore up t.he rooting, and tore away 
one-half the cornice. One of the four sides of the cement support of 
t,he storm warning t,ower which rests u )on pillars was forced and 
badly cracked, part of which has already /allen down. 

The iron st,eps of the building were broken away and washed about 
30 feet. Two iron collars around a iillar of the building were broken 
by soniethin washing against one 01 the braces. 

The recors showed that the anpmonieter cups Idew away a t  9:35 
p. m. with a wind velocity of 85 niiles an hour. The wind vane was 

m n i ~ e t  all emergencies. 

giving n.clvic.e nncl information to callers, aiic 5 tlirougliout 

proceeclecl t.o ~ n i i c i  k e y  on tlie 13tli to look n E t.er the 

A11 instruments exposed in tlie open were b I owi or 

SEPTEMBER, is19 
probably blown away shortly after midnight. This was also the time 
of the lowest barograph record, which waa 38.35. 

A window casing of the lighthouse was blown in, thus exposing the 
typewriter to the salt water which rendered it useless. 

The storm continued during Wednesday and Thursday, the wind 
and rain making it impossible to see vessels. Watches were resumed 
Thuraday morning, Se tember 11, a t  daybreak and signal work w?s 
carried on from the li$ithouse until 10 a. m. Friday morning, when it 
was again resumed at  the Weather Bureau. 

Friday and Saturday were spent i n  transferring articles from the 
lighthouse to the Weather Bureau by means of rope stretched from one 
building to the other. This method was necessary because the water 
was several feet deep on the island. 

The instruments were taken care of, wires tested, and the building 
cleaned and put i n  order. The extra anemometer was put up  a t  mid- 
night Sunday and the extra sunshine recorder Monday morning. 
Ubsrrvations were resumed at S a. m. Monday, September 15, 1919. 
The instrument shelter was put in serviceable condition on the 1Gth 
and the thermometers were erphsed a t  midnight. 

Details of barometer, wind, and rain observations 

The harometer reading at 8 p. m. of the 8th was 29.77, reduced, and 
the wind velocity was 36 miles an hour from the north. The harometer 
fell steadily during the night. while the wind, whivh continued in  the 
nurtli, inrreaeed. The I~arometer reading a t  8 a. m. of the 9th was 
39.69, and the wind velocity 50 miles an hour from the north. The 
1,arny.aphslicwedaste~y fall until 12.10 a. m. of the 10th. when i t  
reached its lowest point. 28.35. It rose steadily throughout. the loth, 
showing a record fJf S!LGCi a t  niidni ht. Tlie prevailing wind direction 
wm north until 12 nom of tlie 9tfi. when it shifted to the northeast. 
It continued in this direction until 10.10 p. ni., when it chnged to 
south. It later shifted to the southeast a t  10.46 p. ni.. and at 12.17 
a. ni. of the 10th shifted to tlie east, at which time the wind vane 
pro ld  Jv )dew away. The wind increase1 rapidly, reaching a maxi- 
niuni vilority of 63 miles an hour from the northeast at 12.48 p. m. 
of the 9th. after which higher velocities were re,gistered a t  intervals 
until the highest was recorded, which was 94 miles an hour from the 
nnrthemJt a t  8.39 p. m. Tlie hourly wind movement from 2 to 3 p. ni. 
was 57 miles: from 3 to 4 p. m., 76 miles; from -I to 5 p. m., 59 miles; 
from 5 to 6, 57 miles; from 6 to 7 p. m.. 64 miles; from 7 to 8, 77 miles; 
fnmi S to 9 p. m., S4 miles, and from 9 to ‘3.35 p. ni., 50 miles, a t  which 
time the instrument blew away. 

A trace of precipitation fell on the 8th between 11.20 and 11.35 
p. m. During a squall between 3.15 and 4.35 a. m. of the 9th, 0.36 
inch fell. Rain again began to fall at 9.35 a. m. and continued until 
tlie night of the 10th. The amount could not be d’etermined because 
the min gxge ivm waslied away hy the waves. 

Below is given a portion of the log of the stemship 
Winonu. It will he remenibereil that tlie Tl’inonn went 
asliore iienr the Pulaski Shoals at tlic northeast portion 
( J f  the Dr Tortugas group, her master having been 

Log o j  stennislrip LnPe Winonn (Copt. Roper), j m n  New Orleons, La., 
to San J I M ~ ,  P. R. 

follow : 

unalde to c T eterniiiie his positioii on account of the storm. 

SEPTEMBER 9, 1919. 

4:OO a. m. Fkesh Lreeze and a moderate sea. Cloudy, with passing rain 
squalls. 

G:OO a. ni. Strongbreeze. increasing fast. 
i:10 a. m. Half speed; hove to on port bow; half gale blowing, with 

heavy rain sc ualls; high seas running; heading ENE., 
making little \leadway. 

1:OO p. m. Boatswain broke left leg catching m e  in starltoard galley 
door with intention of closing it. 

3:OUp.m. Blowing a e of wind. Part of bunker coal on forward 
deck waa& overboard. Going slow astern. Hurricane 
blowing. Second mate had leg cut seriously. Wind 
changeable from northeast to northwest, blowing a hurri- 
cane; 90 miles an hour; riotous sea running, and half speed 
ahead; ship behaving well in sea, but not steering. 
Squally and terrific wind blowing from northwest; driit- 
ing to the eastward; ship not steering. 

SEPTEMBER 10, 1919. 

1:OO a. m. Heavy mea running, with terrific s ualls of long duration; 
shi not steering; force of wind atout 125 miles an hour; 
driging to the northward and eastward. 
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SEPTEMBER 0. 

43.m ................ 
6 0 . m  ........................ 
i 3 . m  ................ 
8a.m. ............... 
9 a. m.. .............. 

10n.m ........................ 
12m .................. 
4p.m ................ 
8p.m. ............... 

12mldnight ................... 
SEPTEMBER 10. 

l o .  m ................ 
40 .m ................ 
S8.m ................ 

103.m ................ 
113.m ................ 
4 p . m  ................ 
6p.m ................ 
2p .m ................ 

6:OO a. m. Heavy sea running with tclTifiC wind of hurricane force; 
making northemterly course; diip not stewing. A t  10 a.m. 
shi struclr reef, but not knowing what position or reef 
cou?d be on account of having no observation since Sth. 
Got port boat ready in case of necessity. swung out and 
lashed to rail. Two men went in to bail out same. Wind 
veered around to northwest; heavy sea returned, hitting 
bow of lifeboat, which broke forward ring. Another yea 
struck lifeboat, lifting her out of water. arting painter: 
men climbed to stern of lifeboat and in &ing ELI tripped 
stern hook, leaving boat free to drift away: tried to throw 
them lines. but hoat drifted too fast.. A. 33. s d o r  named 
EdvardPurettosnnd Andrus Pulvels. 0. S..wereinthelife- 
boat and were lost with it; 12 noon. During this time of 
ship's striking reef tlie pipe connections between port mid 
starLoard boilem brnke, rendering useless. Ship pounding 
heavily, with scm Iweakin over her. Let go atarlmard 
anchor and opened tank vafves to 811 Nilme and keep +ip 
steady. Port anchor not working through windlass Leing 
strained hy pounding of heavy seas. Toward sundown 
wind nio?erated, with rising barometer. 

StcuI1ier Luke IPdiiona. 

I ,! 8EPTEUBER 1 M O n .  

ne. ?J.7$ I 9 p . m  ........................ 27.80 
29.70 I Iflp..m., .............. se. .......... 

ne.. 8.6'4 I?mvhu$ht ........... se. .......... 
ne. 
ne. .... .:!: 11 sEPrExBER 11. 

n. 29.40 . 3a.m ................ 89. 27.90 ................ s8 ........... 
................ se. ?;.(A ................ se. 2F.40 
............... so. .......... 

11p.m ................ se. 2S.4.i 

9.3 

nw. z.1.~ ...................... 21.60 
nw. w. XI.% 

.............. .......... 

.......... ................ 
s? ........... 

Wind 1 Wind lpressure. 

Vessel re 0rt.s received by m a l  some 

far n0rt.h of the storm center. Derham 
indicated t i n t  P the position given above 
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time afterwards 
was a litt.le too 
as much as 1'. 

At the smie time emel-gency'&rni@s were issued for 
inland points in estmne northwestern Florida and the 
sou them p or ti om of A1 ab ani a, Mississippi, and Louisiana. 

At 9 1. ni.? September 11, northwest storm warnings 
were or d ered along the Texas coast fsom Port Arthur to 
Vel nsco. 

In the ahsc?nce of def ide  information and in the hope 
t.hat even ZL single radio report might be received from 
t.he Gull, no further ndvices were issued until after the 
receipt of special observntions in the early afteimoon of 
Se teniber 12, when the following telegrams were given 
wi $ espread dist.ribution: 
Ohwriu-. iVtm OrIt-ails. La.: 

KO further definite 
inhimiaticln repnrdinx st,: wi. iYn.r\\- proIJabiy iiear 1:ttitude ?io 30' and 
Iim<it.ude S3'. Furt.lier xdyiws t.o-night: also earlier if  any definjte 
infirrmstion received. Warnings chanyd to etcam ncuthmt hiohle 
and Penssc.--+a. mi11 hur i i~~ane  w m i i n q  continued Miesimippi coast. 
D k p l q m m ,  &6!/ B f .  Lnu i s ,  Pwr C/,rkti i i i i . .  {.i u!fpi , r t  n:d Pnacrlgoitla, 

Miss., und O h w w ,  d h h i l r ,  -k, m;.d Ptvuatwln, Fla.: 
hiitinuc. !i:irricim warninq -! p. in., Bay ,St. Iinuis to Pa.scagoula, 

and chmpc~ t1.r d,.-m?i iiwthewt, wmiing h l d d e  aid  I'eiisacola. No 
radio rcpi:rt.s ti~-~l:i!-. S t r x  w:iti=r ~l.9bdJl\ :  now near Iatit.ude !?7O 

30' :mil !i.)x:ituda $!I ,> .  Furthcr advices tv-night. uleo eulier should 
auy clelinite idi;rnxitiuii lie rewi;ed. 

(-'untinae hmrirane wrrniiq Lmisiana coast. 

-4t 5:53 p. in. the following was also widely dissemi- 
nated: 

!i'iliir p. m. rep 1rt.e indicate proba!dit;\. of storiii reaching a e i  

Lttter i*epoi*t.s indicated that this probability did not 
becoine a fact,. However, t.he stat,enient had not been put 
forth as conclusive, iu1d at 7:3O p. iii. special 10 p. rn 
obse?r:rt.iona 7vew cnlleil for and instruct.ions issued tc 
request t.he Gulf coast telegraph offices to remain opeJl 
until 1nt.w rttlvices could be rtlceircd. These were sent 
at 11 :30 p. rti., 

r:vlio rcpat.s were received frrm Gulf of hlesiciu 
duriii< :he w t i w  CIA:,.. Iw:re.isiiig i~orthemt. winds :!t mouth of Mi).- 
sissipIii €ti., Pr iiidii.:it+ that st.?~rnt is iirlt. h i  tn  sni:tliymJ of that Incal- 
it?;. nnd w e  IUII only repc..i.t piei%us 1?1we~ye~ iirqing great c a d o n  
until Ti11 t ! ie  alvii,es Sntiirdsy niranin;. Good night. 

The morning obser.vtlt.ions of September 13 at  coast 
stations did not. present any remons for a change in t>he 
ndvicrs of t.hc prerious night,, a.iid infol-milt.ion to that 
effcct was issued. The bnmiiot.t?r at t,he mouth of the 
Mississippi River had fallen 23.60 inches, and a 40-mile 
sout,lieiwt wind w-m blowing, increasing to 53 miles an 
hour  about, 7:SO p. m. 

The S 1). ni. ob:;en-itt.ions of the 13th were the first to 
afford any indic:i.tion that the LouiSiana comt would 
likely escape the fuli violence of the storm, and after the 
rcrcipt of 10 p. m special observations the following 
w~i-ning was put forth at 11 :30 p. in.: 

I:)ist.ur!iance apparentlv reiitral in Gulf s w t h  of Galveston. Bsrom- 
oter am rlwst stcsdy, x-it.h slight rising tendency last two hours and is 
IIJW over entire west Ciulf. As centor of disturhance can not be located, 
witch I~arimiett.r mrefully c1nrin.g night.. 2nd tske al! pmible  pre- 
CBU~~I : ILS  acaiiist rising ivinds and higher tides, especially if barometer 
hegins to fall steadily. 

Some hours previously northwest storm warnings had 
been estended to cover the entire coast of Tens. 

On the morning of September 14 tlie storni center was 
not far from the coast of Tesas, between Corpus Christi 
and Brownsville, and during the day it aased inland, 
with marked although with steadily diminis E ing intensity. 

l.,~:~tiisian:i cmat to-night. 

follows: 
ltcfrpt. tlint. 
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REPORT FROM NEW ORLEANS. 

Advisor messages relative to the tropical disturbance, 
warnin a5  ship ing to avoid the probable path of the 

when the disturbance was over the western Bahamas, 
and these warnings were distributed to West Gulf ship- 
ping points and display stations. 

On’ the 10th $t  9:30 a. m. we advised all vessels a t  
Louisiana coast points to remain in port, and smdl-craft 
warnin9 were displayed to prevent fishing vessels from 
ventmng f a r  from shore. 

On Wednesday, September 10, a t  10:40 . m. northeast 

where in estreme southeas tern Louisiana, increasing 
northerly winds being predicted for Thursday. This 
warning was extended westward to Morgan City on the 
11th at 9 a. m. 

Hurricane warnings for the Louisiana coast wexe or- 
dered by the Washin ton office a t  4 p. m. on the l l th ,  

all interests to take every precaution against clan erous 
winds to-night and Friday ’ .u-ere received €rom bash-  
ington. These warnings were iven the widest possible 

usual lists a t  Government expense tlie were carried by 

hired a t  Lake Charles, and the warning was disseminated 
by this means to the isolated sections of Cameron Parish 
in the extreme southwestern portion of the Stn.te. The 
tdegraph and tele hone companies and the Louisville & 

tion. The city government and the press a t  New Orleans 
and elsewhere also gave wicle distribution to the warnings. 

The following warnings were issued from New Orleans: 

Hoist northwest. st.?rni wsrning 9 . rn. Port Aithur to Ve!asco, Tes. 
Tropical disturbance now over nortL-central Gulf aiil prd la1 1 1 )  caiise 
increasing northerly winds on east coast of Texas gridsy and caution 
advised. 

storm, %egan to \ e received at New Orleans on the Sth, 

storm warnings were displayed at New Or P ems and else- 

and shortly afteraar d s emergency warnings “ to  notify 

distribution. In  addition to t a e warnings sent to the 

boats to Barataria Bay and Grand IY sle. A boat was 

Nashville Railroa c r  Co. kindly cooperated in the distribu- 

SEPTEMBER 11, 1919. 

SEPTEMBER E, 1919. 
Hoist noithweat stcrm warninga I) a. m. Texas coast west of Ve!nsco 

to Corpua Christi. (.hanee to ncrtteset warnings Fort Arttur to 
Velaaco. Trcpical disturljance in Gulf Kill rnuee increaeiw nr rt.berly 
winds next 24 horns, probably reaching gale force. Irecautions should 
be continued. 
The hurricane warnings on the Louisiana coast yerc 

continued a t  4 p. m. on tlie 12th on orders from Washing- 
ton, and this warning also axis thoroughly distributed 
Later we were advised from Washington that the 4 p. ni. 
reports indicated the probability of the storm rencking 
the Louisiana coast that night, and another message, 
received a t  11 :05 p.m., stated that increasing winds a t  
the mouth of the Mississippi River indicated that the 
storm was not far southward of that locality. 

The wind a t  Bunyood, La.,.at the extremity of South- 
west Pass, an outlet of the.Mississippi, increased consid- 
erabl on the night of the 12th-13th; at 7 a. ni., a veloc- 

and the barometer at 29.60 was 0.10 lower than 12 hours 
before. A moderate but increasing wind from the east 
prevailed at New Orleans at this tune with intermittent 
rain gusts of higher velocity. 

The following was received from Washington Septem- 
ber 13, at 11:15 a. m.: 

Advimry: Tropical storm now close to eaat Loui+na cout, appm- 
F t l y  m+ntaini noxthweat movement, but with eyidences of r‘ecurv- 
ing. Will cauazangaoua easterly Kales caatern Louisiana and south- 
em AMim?isippi and strong easterly winds southern Alabama and ex- 
treme northweat Florida, beginning t e  afternoon. Winds will shift 
to mutheaat and south by Sunday mornmg. 

ity o 9 40 miles an hour from the southeast was reported, 

These wmmings were distributed fully, and conditions 
up to.3 p. m. of tlie 13th tended to confirm them, for the 
tide continued to fall  slowly a t  Galveston, Tex., but . 
increased to a marked degree along the Louisiana coast. 
The tide was G feet abore normal on Lake Borgne and 
on Grand Isle, and 5 to 6 feet above normal on Lake 
Pontchartrain, on thc aft.ernoon of the 13th. The Louis- 
ville & Nashville train schedule was annulled on account 
of water over the track near Lake Borgne. The tide 
overflowed the resorts at Spanish Fort and Bucktown, 
on Lake Pontchartrain, to a depth of a few feet and 
caused damage to the estent of a few thousand dollars. 
At Grand Isle bhe salt water covered the cdtivated land 
to R depth of 1 foot iwtl ruined the cauliflower crop, 
valuecl at 830,000. Fresh t.0 stroii gales continued at  
Euiiwood throughout the 13th, t. 7 le highest velocity 
being 53 miles an hour, a.t 7:26-’7:31 p. m. Stron winds 
prevaileci at ~ e w  Orleans, mostly from the east, But for 
short periods from t,he southeast. 

Storm warnings on the Tesas coast were changed from 
northeast to northwest, as follows: 

Change t’) ni.rt!iwest Pt. rin warning 0 a. m., Port Arthur to 
T-e!wco, ‘res. ‘Fr pird r!istwi?nnce n:oving into 1 ouirixna west of 
mouth oi Xiwisippi K i w r  will cawe strong norther1 to wepterly 
winds on elat, mist. r,f n x z s ,  ivith moderate to f r e ~ ~ i  ncatKeily gales cin 
estienie east wzi t , .  

During the nf t.emoon of the 13th, special observations 
showed slowly falling barometer on the Tesas coast, 
with some increase in the tide ancl the southeast swells 
at  Galveston. niid the folloa-ing warning was issued: 

P E P T P M ~ E R  13, 1919. 

li! iut n:lrill\I-& P t : m i  wxi!iny C:?O p. i l l . ,  T P ~ P  coast west. of 
e.  Tr.y i i*d diPtvrliance in Gu!f will cauec 
wl.!ipr!y winds. pro>lj31-i1!- p d q  im Texas coast 
:P t 1 nnitl!i.wt et ml wr:criiinq Port Arthur t.0 

The following ivessngs wc8s sent at  11:30 p. ni. on the 
13th direct from Washington to Port Arthur, Galreston, 
and Corpus Christi : 

Ramni- 
eter oil rawt stpa-ly, with slj$>t ri3in.c t.endency Inst. two hnura and i~ 
low over entire wwt I-hilf. I s  venter of distml m c c  can nntlie located, 
wat1-h bar ;Ir.et,er cxrefull\- diirinq ni:ght niid tzke a11 p:milde precrtn- 
tions aginst, riqing d n &  mid izicber tides, ~ p e r i s l l y  if lmrometer 
be.;:iiE t..~ fz!i e:exliIy. 

We were advised by the Galveston office nest mornin 
that warning to take protective measures was sprea 
over tlie entire Testis con.st. at, midnight. 

As soon as the morning reports from the Tesas coast 
\\-ere received, the following wttrning was sent to Tesas 
coast stations ancl ilisplnymen: 

Advisory. S:20 3. ni.: Gulf strrrni n w  n r x  .wi th  rnaet nf Te.ua*. 
C‘mtinue all precxitvms Mun:lay and Riuiday nixlit. az~inst dangeroiie 
wiiids and high titles irom iixiuth ci Rnlkw River ti) Brownsville. 

Velswi. V’iwtiier ml\ ice~  h t w .  R.ki?ig tide. 

Distwl:nnre appwent!v central in CitIlF s .ut11 cnf Gal~e3t?n. 

3 

Points on the Louisiana coast were advised of this 
warning and were notified that there was no further 
danger on the Loukiana coast. 

The 10 a. m. (eastern standard time) report froin 
Corpus Christi showed a baronieter reading of 39.14. 
with a north wind of 30 miles an hour and a masimuni 
velocity of 4Y miles an hour from the north. The Snii 
Antonio and Houston offices were advised promptly that 
the st,orm center was near Corpus Christi ant1 t,he barom- 
eter reading at 10 a. in. was given then. The 1 p. in. 
and 3 p. m. special observations, which had been called 
for, were not received from Corpus Christ.i on account of 
the wires being down. At 7:50 p. in. the following 
message was sent to Galveston and Port Arthur: 

Storm passed inlaiid new Corpus Christi, where I-.aromet.er 59.14 at 
10 a. ni. \Varninga may be lowered after ga!e subwidee. 
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Central standard time is used in this report escept in 
the reference to special observations at Corpus C1iristi.- 
R. A. Dyke. 

CONDITIONS AT GALVESTON. 

This storm caused high winds nnil  titles in the Cfalves- 
ton district. Poi’tuii;itely, we were ithle to  take precnu- 
tions to some estent in this district, especially in t.he 
vicinity of Galyeston, and the damage result,ing from t.he 
storm was largely reducetl t,o a niinimuni. 

The storm was first report.cd 011 Se ,t.cmher 3, 1919, 

the pro ress of the storm were rcceivetl tI.ril.v, except4 on 

and effective dist.ribution hy n!enns of the press, the t.ele- 
phone, telegra.ph, antl t.he radio. 

The storm entered the Gulf on Septenihcr 9, ant1 the 
first effect of the st,orm noted at. Galreston \vas a slight,, 
regular swell froni t,he southeast, t,hat l>egnn to nppcw 011 
the night of the 10th about 7 1). ni. A light, hnze t,h:hnt 
developed about. 2 p. 111. the 10th coritiiiuerl uiiril .t.he 
lower clouds that! fwnied late on t.he aft.eriioon of the 
13th fina.lly did away wit.h t,he liaxx condition. Cirrus 
clouds cornin0 from the t,ropicnl st,ornt made t.lieir ail- 
pearance on t%e morning of t,lie 11 t.11  ani^ cont.inuet~ until 
the lower clouds finally obscured t.hcm. ‘ 1  ‘hcse c,irrus 
clouds were observed moving enerally from the sout,h- 

the northeast., were t.he preclominnt.ing upper clouds. 
During the a.fternoon of the 13th st.r:ito-c.umulus c,lou& 
made their ap )ea.rance, tinil by sunset, the sky wits prii(:- 
tically covered by these lower clouds. From t.his t h e  
these lower clouds contdnuetl unt.il the st.orni was over, 
interspersed with quickly moying scud. 

A moderat,e riiinfnll accompanied t,he storni, u Lrace 
frtlling on the 13t.h short,ly nft.er 7 p. in., and showers on 
the lath, 15t.11, ant1 lfitli, t,he tot,a.l riiifall for tlie storm 
amountin? t,o -..J ”5 inches. 

Norther y winds preuailcd 011 t.ho ;0t.h, 1 1  t.h, lnth, an11 
13th. At times on the 10th antl 11 tli  t,he wind was from 
the nort.liu-est, antl from t.he nort.heast on t,he 12t.h. Dur- 
ing the morning of t.he 13th t.he wind 1mv:iiled from the 
north, but wit,h tt nort.lieast. t~entleiic:y. ;:y 2 1’. ni. on h e  
13th t,he wind was definitely from the northeast., mid con- 
tinued so until t,he wintl shift.ecI t,o enst.erly at  nl-)out t i  
a. m. on the 14t.h. At 2 p. ni. on t.hc 14t.h the :\-intT shift,ed 
to southeast, coiitdnuing from t,lis tlirec.tlon unt,il t,he 
storm was over. 

’lhc winds were generallj. light. unt,il t,he 1 2t.li, when 
moderate winds Irerailed (luring the aft.ernoon and night. 
During t.he I .?tt the winds ranged from moderate t.o 
fresh, becoming strong by mid afternoon. Verifying 
velocity, 32 miles er hour, was first red ied  at  4.3 p. ni. 

15th. The musiiiiuni velocity reached during the storni 
was 53 miles from the east. at  7.23 a. m. on t,he 14tmli, t.he 
extreme velocit being 60 miles. 

The rewlar $urnal fluctu:itions of t.he haromet.er was 

“nea.r and sout,h of Yorto Rico,” and I >nlletins showing 

Septem E er 6 and 7. These hllet.ins were giren :I wide 

east. On the 13th alt.o-c!uniu P us, moving most.ly froni 

and oonthiued wit K slight lulls unt,il fIhCJUt, 1 n. ni. on t.he 

present &ring practically the endire 
proach of the storm, though the 
than the rise. The baromet.er 
by the 10th and reached it8 lowest point at. f.:N ti. ni. 
on t.he 14th with a reding of 29.5s inches. On the night 
of the 12t,h there was a rat,her marked increase in the 
barometer readinp y b a b l y  caused by t.he southward 
and eastward clri t o a high- ressure area to the 1iort.h- 
westward of the station. Tfis de?r,elo mmt undoubtdZ!y 

to prolong the westwurd movement of the storm mwt. 
prevented m y  rtcztrving of th,s tropico P storm a.rd t z d d  

There was a gradual increase in the intensity of the 
swells produced by the storm uiit,il they became the 
heavy, frequent swells that prevailed during the late 
afternoon of the 13th and contiiiued during most of the 
14th, dashing high above the sea wall, as the great vol- 
ume of water was hurled back into the Gulf. There was 
the usual ebb and flow OI tide until the afternoon of the 
13tsh, when the tide began to come in steadily, from which 
time there was a regular and steady increase in the height 
of the t.icle until it  reached it.s highest point of 8.S feet at  
7 a. m. of the 14th. The tide was aliove nomiid from 
about 4 1). m. of the 1%h, t.liough t,hers were slight fluc- 
tuations as tlie ebb mid flow occurred. From the time 
t.he highest tide was reached there was n gra.dud fall in 
the tide, though during most of the week following 
the storm the t,ide was generally considerably above 
norind. 

As the tide began to rise rapidly late on the 13th, the 
water 1)ega.a t.o back in from Gdvest,on Bay, covering the 
streets in the business section of the city. The low places 
clown the islancl were flooded by t.lw rising tide. By 
7 a. m. of the 14th the street,s in t,he city were covered 
with water to a depth of from 2 to 3 feet or more, that 
port,ion of t,he city lying north of Avenues F and G 
being under water, while the lorn portions down the 
islancl were froni 4 t.0 5 feet uncle,r wate.r. 

The ofice was besieged wit.11 nnsious inquirers during 
t,lie entire, week beginning the Mi, the office being kept 
open unt,il midnight on t.he Stli, g th ,  and 10t.h, and all 
night. on t.hc succeeding nights. The telephone was kept 
vonst.ant.ly hsg ,  and bullethis were post.ed on the board 
at, the e1~t.ranc.e of the building in which t,he office is 
located. The t,eleplione at tlie rcsirlenrte of the official in 
c.lia.rge \vas also kept busy during much of the period, 
menibcrs of t.he family giving out offic:id information as 
to the st.orni. On Sat.urtlny, the 13th, it. being impossible 
to handle all inquiries on t.he telephone. the manager of 
the tele]~honc company placed at  the disposal of this 
office several operntors who were giren the official bulle- 
tins and informtition. With the aid of these operators 
we were nhlc to supply information much more quickly 
and satisfact.orily, the congestion of the office telephone 
being thus relieved. 

On Friday, the 1StI1, as a wecaut,ionary measure, the 
railroad officiak were advise( 1 to move the cars of grain 
antl ot,her perishabln freight to places of snfety on the 
mainland, there hein about 3,000,000 bushels of 
vain on the tracks in 6alveston. ~ e o p l r  owning cattle 
8 0 ~ 1 1  t.he island aiicl the business men generally were ad- 
vised at this time to arrange to get their stock and goods 
in places of safety 1)s Saturday. This advice WRS re- 
~watetl on Saturday and reople were informed that while 
tlie storm would probably not strike Galveston, it would 
unrloubt~edly cause high tides and high winds in this 
vicinity. Peo le were told on Saturday that the weather 

that until it had definitely passed inlan it wa.s best to 
t.ake all possible precautions. 

As conditions began to beconie iiiore threatening on 
t,he 13th, large numbers of people left town, trains and 
interurbnns being c.rowded t,o capacity. People living in 
esposed places were advised to come into town until the 
storin was over. The city authorities cooperated in 
R )reading this information and bringing the people to 

On Saturday night all coast territory was advised to tale 
protective measures, use being macle of the telephone, 
telegraph, and radio. Because of the closing of some of 
the offices, however, it  was impossible t.0 reach several 

d map showed t f iat the storm had not yet one inland and 

p ll aces of safety. All precautions were taken for safet . 
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points, but by midnight all points that it was possible to 
reach had been given this advice. 

Owing to the precautions taken, the uroverty damage 
was slight in this immediate vicinit . Some damnze was 

Pier, a t  Sixth and Boulevard, was destroyed b wave 
action. The concrete anproach to the beach at Ghirty- 
fifth and Bouvelard was broken by havinq the rin rap 
hurled against i t  by the water. The 1,nited States 
Engineer Office wm able to save the machinery used in 
building the extension to the sea wall on the flats east 

but lost sonie lumber that they had stored 
Of at the Fort ciF oint and some forms used in coiiiiection with 
the sea wall. From 3,000 to 4,000 bales of cotton, iiiostly 
from the Moody Press, floated away as the water rose 
and had to be salvaged. There was nrltctically no loss 
of live stock here, as all the cattle had been brought 
from points down the island to rlaces of safety in town. 
Some few hogs and some poultry that could iiot be 
located and collected were lost. Business nieii in town 
lost very little from the storm, as they hac1 practically 
all taken precautions and had raised their stocks above 
the level of the water. The causeway connecting C d -  
veston with the mainland suffered no injury, though the 
sand-filled ayproach to the causeway was washed, 
undermining some 1,700 feet of railroad track. Tiiis 
damage was soon re-aired, and railroad and int.erurban 
traffic was resumed a t  5 p. ni. on Septeniber 15. 

Two men lost their lives in the storm in this immediate 
vicinity, one a fisherman who was camping on the low 
flats east of the city and the other another man, probably 
a fisherman, who lost his life on the shore of the niaiiilaiid 
opposite the middle portion of Galveston 1: sland. 13ot.h 
men were aqiarently overtaken by the rising tide and 
drowned. So far as is known, there were no other lives 
lost in this storm-warning district from the hurricane. 

From reports received the height of the tide armii- 
anyhg the storm ranged in this district from about 4 

feet a t  Orange, Tex., to anproximatel 13 feet a t  Port 
O’Connor, Tex. With this tide an c r  the high wind 
accompanying it, some damage resulted a t  many points, 
especiaUy along the water front. -4t Seabrook, Tes., 
there were a few buildings, mostly light structures, 
destroyed. At Tesas City, Tes., there was little damago 
of come uence done. At roints to the south of C d -  
veston, %owever, there was more damage clone. At 
Velasco and Freeport, Tes., there was some damagc 
done, but I have been unable to get any report of the 

. damage in detail. At Mataqorda, Palacios, and Port 
Lavaca, Tex., there was considerable damage to wharves, 
h h  houses, and sniall boats. Siniilar daiiiage resulted 
at  Port O’Connor, Tex., where several sninll houses wwe 

. swept awa . At Palacios the bathhouses and several 

were destroyed. The following estimate of property 1 ~ 1 s  
and damage in this district is’given: 

Seabrook, Tex ................................ 000 
Galveston, Tex ................................. 60,000 
Velasco and Freeport.. ......................... 10,000 
Mataprda.. ................................... 30,000 
Pdaaoe ....................................... 10, OOO 
Port Lgvma.. ................................. 100,000 
Port O’Connor and Seadrift ..................... 40,000 

Total ................................... 352,000 

done outside the sea wall where t K e East End Fishing 

small pavi T ions at tlie B. Y. P. U. encainpnient grounds 

To the north and’eaat of Seabrook there was slight 
damage done by the storm, though the G-ulf L !  Interstate 
Railroad suflered a series of washouts in the vicinity of 

Ca4m. It is estimated that the damage to the railroad 
will approsiiiiate $20,000. This, added to the total given 
above, increases the total damage in this district to 
$272,000. All these estimates of the amount of damage 
are only ayrosininte and they may be subject to 
change.-A. I€. Scott. 

THE HKRRICANE AT CORPUS CHRISTI. 

All day of Sept,eniber 1.3, 1919, there were up er 
clouds in the sly. They were mostly cirrus ancl a P to- 
cumulus, but m1t.h occrtsioiial pat,ches of cirro-c.umulus 
awl n few banks of tdto-stratus. The cloudiness varied 
from alniost no c!ouds at all nt times to eight-tenths 
cloudy at  other times. Theso clouds were moving from 
alniost clue ewt. d l  t,he time. In the evening, the alto- 
cuninlus clouds covered t.he sky and did not disappear 
until the npproncli of the lica\:y nimbus clouds. 

In spite of a st,enily north wind, t,he weather wa3 
very o pressiw all day. The water in the bay was 

appeared unusunl, 8s we ordinarily have low water 
with north winils. 

During t,he late afternoon of that day, some persons 
011 the roof of t.he sis-story hotel at Kockport, Tex., 
o?)ser\-ecl a dark liiie along the eastern horizon. They 
watched t,he clnrl; line till niglit.fnl1, during which time 
it rose slowiy ant1 np )eared as a dark gray band along 
the ewt.ern portmion o ; the sky. They report no fringing 
cirrus or cirro-strat,us clouds. 

10 a. ni. awl noon of the 13th ‘the sea 
begm bo rise and hocanie very choppy. By 2 p. m. 
:lie t,itle l i d  risen so niuch that they left the island and 
writ, to Kockport. An hour or two later similar 
conditiolis mere aotetl n.t Port. L4ra~isas and by a little 
n f t w  suiisrtr the t.ide had reached 5 feet ahove niean 
sen. lm-cri. 

At all places aloii-r the coast unusud swarms of 
flies were iiotcd on t i e  h 13th’ and t,hat these flies were 

““7 ant animals has been frequently nieiitionec .-C. E. 
II~~rkiItlLorn. 

The following estracts from the Houston Post, Sep- 
tcnibsr IO, 1919, give a picture of the esperiences of the 
people aiiJ other eifects of the storm: 

Strething along the 1jeat.h for 23 blok-ks homes were crushed and 
hurled away or wrecked ,by the tidal wave, whirh remhsd a depth of 
16 feet ill sonic plwes. Over mu1 h of the be% 11 section [oil the point 
north of Y<e:ither Bureau oflice, set! fir. 11 not nil indication of former 
honies JIOW reninins. es1:ept here and there B hathtub or part of a bri.1: 
chimile:;. 

l:mm Ptttr Wept, where t.he business section OF the beach terminaletl, 
to Ua:! Reid Sheet ewry one of the 900 h honies has bee:, (!e- 
R ! ~ o ~ ; P ~ ,  niost of them beyond brace. xhile liere mir! there a mourikig 
pnlni tree 1ia:iging low. its oil-begrimed leaves marking t,he spot of some 
former  inn plxe .  In this sedio!i the bay line hm chwge~d, t.1.c. 
water haviilg estaldished a new line varying from 50 to 200 fwt ii?lnnd 
from l.lie former position. This change extends from the i minc-ss (5s.- 
tri1.t. to the C I L I : ~  of t,lie north lies+ and out. 3s far as C x r d !  S!reei.. i i  
diaoniwe of eiyh t. blocks. 

* * * I!i tlie dovnt.own district. ut.ter cleniolitioii fit st.8ma’ nf t.be 
city’s most important industrial and public plants rnx-!w! a: L area ex- 
t w d q  for six blorks ulo:ig tho water front anrl mnw tlinji il lilo:.k in 
width. while beyond that liloc.k, esteridiiiq ba 1: to-x:cr;l the bluff 
9e: tion. ewry commer: in1 est.a.blishment’s first fl~~:~i x i s  n e .  ked. anti 
in some ases t.lie ent.ire builcling renclered usc!r+. o v w  ;I orrespond- 
iilg area two hlocks wide. 

The t.rcmmc!niis propert:; damage is h i  csi1iiitZ dail:; more nppnrcrlt 
n::d promir,e:,t business men and other trai:!e;! oi wr’:cm pw.!i tccl 
to-]light [Pepr. lS] that, $20,0@0,01l0 woulcl l:e ir I oxmxli-:e  e3tin:ate of 
tbe monetnr:; loss in Corpus Christ.i. 

rather P iigli and rising somewhat iii the evening, which 

worliiiieii 011 St,. Josephs Island report 

5 t,roullesonic ant1 persist.ant in stickin 
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284 bodies, almost entirely those of (lorpiis Christi victims, have 
been found in the following placeu and buried: 

Corpris Chriati.. . . - -. . . - -. .. . . -. . . . . -. . -. . . . -. 57 
White Point. -. - - -. . . -. -. -. . . - -. . - -. - -. . . . . -. . - - 121 
Rosita and Portland. - - - - - - - -. . . . . - - -. -. -. . -. . . - - - SO 
Oden and Sinton ... -. -. . - -. . . -. . . . . . . . . - - -. -. - - 11 
Port d4ransass.. _ _ _  ____. - - - - -. - -. . . . . - -. - - -. . -. . . . . 5 
Aransaa Pasa ---._-.-.. . . -. . - -. - - - - - -. . -. . . . . . -. -. 2 
Rockport ___.....___..__.__._._...._..________.. P 

* * Details of conditions a t  Port -4rnnsa.s and other parts of 
the islands hetxee I Corpus Christi Eay azd the Gulf were awertaiiied 
Thuraclay by Regular Army aviators who flew over that territorv. Tiieir 
survey was confirmed bv C‘apt. M s s  LiitPer, collei tor of cwtoms at. 
Port Aransas. The docks awl buildiiip in  Port Arnnm.9 have lwen 
wiped out wi?h the exceptiox of a whool Isuilding, n!id three vessel.+ 
the steamer Median and two large tml:ers, t.lie ./uan itcr ax$ h s q i i c -  
hartmh-were reported “high al?d dry” upon tlie is1:xnd. rlic large 
oil tanks thme also were dest.ro>-ed. * * * The five who lost 
ther  lives [at Port . 4 r a w ]  were drovmed while attempting to leaye 
the island in  a lifeboat. 

FIG. 1. 

As the mater came in, an old captain. whn hm charge of 
some Government boat there [at Port Aransas]. steered his ship in oyer 
the island towatd the sand ridges where the people were perched 
hunting safety. As the water roee he went sti 1 farther in, stswing 
the folb away on his ship, sailing over the is1ar.d from one sand hill to 
mother. 

* * * Of the many tales of ersonal heroiam none that has come 
to light exceeds that of Esther Fuier, 17 veara of age. 

Esther and her 9-year-old brother Ted, were swept into the tidal 
wave when their home wae carried away during the hei5ht OF the 
storm Suaday afternoon. The boy waa hit by a piece of debris while 
stnieglinp in the water and rendered unconscious. 

The girl p b h e d  him just as he started down and began her bsttlr 
with the wind and waters. Making use of every hit of driftwood and 
wreckage that came her way she stiwggled on, s3metinies clinqing ts 
a housetqp, and a t  others only [to] a board. At other times ahe was 
forced to swim until almost exhausted before another piece of wreck- 
age came within her reach. 

For 5 miles she fought the hurricane and the waves. She and her 
brother were finally washed ashore on the op ?site side of the bay 
[near Sinton] where they were found [&live] ea& Mondav mmiing. 

ANARU AC, MESXCO, September IS.-The Gulf storm caused il, GEoot 
tide here, hut dnahuac is situated on a 25-foot bank of Trinity Bay, 
hence no damage was done. The wicd reached a velocity of perhaps 
30 miles. The bulkhead acros Trinity Bay was daniagd, tlie fill at 
one end near the lock hcing washed out. 

* * 

PATH OF THE HDI1RICANE. 

The path of the hurricane, ns nearly as it could he 
computed, is s h o ~ m  on Chart 11. I t  was compiled from 
all avnilnble information, much of which was receii-et1 
some time after the storm. It will be seen from thc chart 
that the first indication of the disturbance c m  be noted 
on the evenin of September 6, probably about 330 
miles w-est-iiort 7 iwest of Turks Island, West Indies, but 

it was not until the receipt of a belated report on Sep- 
t,emher S that I\, severe storm cmdd he located south of 
and near the Andros Islands. After the morning of the 
loth, at  which time the storm center was apparently 
wry near Dry Tortugas, Fla., its path could only be 
npprosiniat.ed. It hapscnecl, however, that a report 
received by mail from the steamship Lnke Dfrnl nearly 
tmo 1:-eels nfber the storm located the center with a 
fnir degree of definiteness on the morning of the 12th of 
September, aiid its position nearly coincided with the 
estimated position given out on thnt morning. Atten- 
tion is i n d c d  t.o the fact that. t,he st.orm center was about 
eight! tlnys in 6raweling from the eastern Bahamas to the 
iiiierior of extreme southern Tesas, a ramarkablv slow, 
n i d  iii this respect a probably liitherto unprecedented, 
rat e of movement. 

This storni \{-as only the second September storm of 
this clmracter of any consequence that reached the south 
Tesas coast during the lilst 45 years, the other having 
occurred in 191 0. The storm of 1919 was by far the more 
?-iolcnt. of tlie h-0,  aiid u-as prohahly the greatest of all 
Gulf storms. The entire rt.hsence of radio rep0rt.s from 
1-eusels in t,lx Gulf wis t,lie first iiistance of the h n d  
since tlie eutahlishment of the Tessel-reporting service 
sonic? years ngo, mid, while this fact. mi lit be considered 

Service, it H-ns na~*ertlieless a source of considerable em- 
bnrrizasnient t.o tlie forecaster, as he was obli ed to 

nio.r-ct1 from t.lie st.orni center, with con!equent proba- 
bility of *a certain nmount of error, which probability 
w a s  reflected in the widesl>rer,d character of the warnm 
v-hich \i-ould have been localized much more defipite y 
if sonic defkiite radio information had been available. 
A s  one press rmort had it, “The Westher Bureau suflered 
from its own efficiency.” The adoption of niessures that 
will eff ectirely prevent a repetition of this occ.urrence 
presents a question that must receil-e early consideratlon. 

n.8 x t.rihute to the efficiency of the % eather Bureau 

bme his coiiclusioiis entirely upon observations f ar re- 

T’ 

BAROMETER RE.4DINGS DURING THE STORM. 

The baromet,er reading near and at the center of the 
storni were alniost unprecedentedly low, although at 
Key West, wXch was only about 30 miles north of the 
cent.er as it passed, the lowest sea-level reading was ody 
88.83 inches, whereas during the humcanes of 1909 and 
1910 the lowest readin at tsliat place were 28.52 and 
8S.47 inches respectivet. At the Sand Key station, 
about 8 miles sout!iwest of Key West’, and consequently 
about, an equivalent distance nearer tlie storni center, the 
lowest barometer reading was 38.35 inches. Even if no 
other evidence were availidde, the difference of 0.48 inch 
over the S miles between Key West and Sand Key would 
indicate that a t  the center of the storm the-pressure was 
very much lower, slid later readings obtamed by mad 
from other sources, including vessels in the Gulf of 
Mesico, afforded positive connrniation of the fact. In  
his report t!ie official in chitrge a t  Ke West stated that 

over Dry 

b:wometer reading, of 27.51 inches, while a t  Rebecca 
Shoals Liglit,, about 40 miles west of Key West, the low- 
est, reading was 37.66 inches. ’ The barometers ab these 
t,wo pl:~ces wep later compared with another instrument 
whnsc corrrsct.ion was known, and the observed readmgs 
corract.ed accordingly. Tiie steamship 1Vin.ona went 
ashore a t  10 it. m., Sept.eniber 10, on a reef on tlie north- 
east. port,ion of the Tortugas group, near Pulaski Shoals. 
She had been in that vicmity for at least 18 lioum, md 

t.he center of the storni )assed clrec!ly 9. 
Tort;ligas, 65 miles west of b Ley West, with a reported 
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from 12 noon until 4 p. m. of the 9th the barometer fell 
froni 29.40 to 27.70 inches, a fall of 1.70 inches in four 
hours. From 4 p. m. to midnight. there was a further fall 
to, 27.45 inches, or a tot.al fall of 1.95 inches in 13 hours. 
These three readings, differing but 0.31 inch mitli.in n 
very limited area, make it safe t.0 assiinie t1ia-t t h y  were 
substantidly correct. A later report, from tahe tank 
steamer, Frcd 1V. Wdltr, sli owed n baroniet.er reading of 
27.36 inches in the vicinit of Dry Tort,ugns on Sep- 
teniber 9. . I t  is understmoo[ i! tlmt the baroniet.er ca,rries 
a Weather Bureau correc.t,ion. Ti?e only other rentlings 
from the vicinit of the st.orni center also cmie  1,y inail, 

September 12, in 1at.itude 26' 10' north, longitude S i "  50' 
west (upprosimate), 2i .89 inches; st.eamsbip Lake Gncn- 
d m ,  a t  4 p. in., September 12 (exact, posit.ion unknown, 
but doubtless somewhere near latitude 27' north and 
longitude S9' west), 37.99 inkhes; st,eanisliip T ~ g u c i q d p ~ ~ ,  
at 5 p. m., September l?, latitude 26':5S' norbh, longi- 
tude SSo:30' west, 37.S1 inches; anotolier report received 
by mail on October 39 from the captain of tlie st.enmship 
Bsrwyn stated that his vessel pa.ssed t,lirougli the sborill 
center a t  midniglit of Sept.ember 13, ttt Intitude 26':30' 
north, longitude 90' 30 '  west, with a baromet,er reading 
of 27.50 inches- st,eanisiiip I". R. Iiellngg, a t  9 a. m., 
September 14, fntitude 37' north, longitude 9.5' west 
(approsiniate), 25.07 inches. No ot.lier readings were 
obtained from the Gulf of Mexico, a.nd t,he nest, available 
ones were from the Wea6lier Bureau stations on the Gulf 
coast. Tlie lowest readings were 25.65 inches at C!oq>us 
Christi, Tes., a short distance north of the st.orm center, 
a t  3 p. m., Sept,ember 14; 29.13 inches a t  Browiisville, 
Tex., a t  1 p. ni., September 14, and 29.65 inches at Gal- 
veston, Tex., a t  12.30 a. in., September 14. The lowest. 
barometer reading reported was thata of the st.enmship 
Fred W. W e l h ,  37.3G inches. 

At Hahana, Cuba, on October 11, 1846, a hnrometer 
reading of 3 i . O G  inches was reported,' and there is a rec- 
ord of 36.85 inches at Morne Rouge, Island of Mnrt,inique, 
on Auoust 1s or 19, 1S91.? Tlie character and nctcuracy 
of the%arorneter froin which the latter rending was niade 
is not known, hut,, nssuming thrit the reading wns nccii- 
rate, it is doubtless the lowest reading of record for the 
Western Hemisphere. 

Wilhelm Krebs, in tlie article before quoted, mn.kes 
mention as follows of two still lower barometer readings? 
both in the Eastern Hemisphere: At Volieniare, on t.ho 
coastal lowland of northeastern Madagascar, on Feb- 
ruar 3, 1899, 34.76 inches, and on board the steamship 
Aredma, latitude 13' 35' north, longitude 134' 30' east. 
on December 16, 1900, 26.16 inches. 

and were as fol f ows: St.esinship Lnkp Dezwl, att (1 :I.. m., 

STORM EFFECTS. 

Exce t on the south Tesas coast, the land damage 
was slig B. t. The full force, of the storm was experienced 
between Aransas Bay and the mouth of the Rio Grande, 
where the high tides resulted in a toll of 183 dead and 
174 missing. It is probable that some of the missing 
were also listed amon the unidentified dead, and, if so, 

Along the Mississippi coast the hi hest tides of the 
the total casualties w' f 1 be somewhat reduced. 

season were experienced, but the win f s were not unusu- 
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ally high, and there was little or no damage reported. 
At Pensncola, Fla., the hi hest wind velocity reached 
was 40 niiles an hour from t a e east during the afternoon 
of September 13. At Tampa, Fla., the maximum wind 
ve1oeit.y reported was 31 niiles an hour from the north- 
enst during t,he late afternoon of September 10, and on 
t . 1 ~  folluwiiig dag the tide reached a crest of 5.55 feet 
abow low-wntw mark, 2 feet higher than ever before 
rccorded in the annnls of the 'ITnit.ed States Engineers. 
The t.ide did some little daniuge alon that, section of the 
const,, but. nonc of conscqucnce. AFo hioh winds were 
reported at. Fort Mym, Fla;, the only Ifeather Bureau 
st.nt.ion 1wt.wepn Tampa. and Key West.. 

Thc storni Iiistory n t  Key West. and Sand Key will be 
found in the report,s of t,he officinls at  those stations. 
At Minmi, Fln., the highest sustained wind velocity 
reported mas 46 niiles an hour from the east during the 
late afbernoon of Sepkmber 9, and the gale continued 
during t.hr day following. During its prcvalence there 
were occnsionnl oust,s that reached a velocity of 60 miles 
an hour. Consi8cral>le local damage was done in Miami 
ii.lid vicinity, dtliou h not.hing very serious resulted. 

Tlio grestest loss was robably in tlie fruit crop, marketin 

that consiclerahle danmge was also clone N, ong the north- 
west. const of Cuba. 

Somc tlanin e to shipping wns, of course, to he expected. 
but in spit.e 07 the great intensity, size, and duration of 
t.he storm only ten caaudties of ma'or character and 25 
minor ones lime been reported. 'hhe grea.t,cat of these 
wns the loss of the Y ankh steamship T7ucrZbu,nem, off 

Tlie vcsst.1 arrived off Morro Castle, Habrlna, on September 
9, but owing to the hurricane, was unable to enter the 
harbor. and nothino further was heard from her until a 
direr discorered herseneath the waters off Itebecca Shoals. 
Tlie Titlbcriicrci. was from Spanish ports for New Orleans, 
\-in Habana, and hcr 400 passengers and crew of SS must 
have pc\rishc.d. 

The ot.her wreck was that of the Ward Line steamship 
i%rydon, on the niorniii of Se tember 9, in approsi- 
makly latitude 24' iiort H P  1, and ongitude 79' west. Of 
the crew of 37 mcn, 3'7, including the ca t.rtin, went down 

of tlieni were picked up two days later at  Cape Florida, a 
few miles south of Minmi. The tonth man, who becnme 
iusanc. while in the boat, was washe.d overboard. Tlie 
lowest barometer' reported by the C'orydon, through 
Third Officer B. L. Mallows, who was one of those 
rescued, was 2S.31 inchcs at 11 p. m., September 8: 

As regards tlie losses of or damage to vessels (Tables 1 
and 2) it will be noted that none had left port after storm 
or hurricane warnings had been issued, i. e., after the 8th 
from Florida orts or after the 10th from other Gulf ports. 

did or could have received warnings by radio. 
An aftermath of the storm was a tornado that swept 

through the business district of Goulds, Fla., a small 
town south of Miami, about 1 p. m., September 10. 
The center of the tropical storm at that time was prob- 
ably about due west of Goulds, at some considerable 
distance. 

Tidw werc unusually P iigh and many small boats suffered. 

d of which had nlren K y begun. Press re 0rt.s Indicate f 

Itehecca. Slionls Light,, a \ out 40 niilcs west of Key West. 

with tlie boat.. Ten nien escaped in a P ifshoat, and nine 

Of t.hose whic R had sailed earlier it is not stated how many 

(See account on p. 639.) 
- ~~ 

1 Marcus T. Melero Diario de la Marina Oct. 9 1873. * Krebs, YONTELY b'EATHEB REVIEW, haarch,'lOll, 3): 471. 
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TABLE l.-Vessels reported lost or missing (eztrartrd from New Ilbrk Manlime Rcgieter, Geptmber to October, 1919). 

Vessel. I Nation. i Reg. 1 From- 1 ]>ate. 1 Lsstseen. I Date. 1 Bounlfor- I Remarks. 

Bayronto. .......... 
CopperSelS.. ....... 
Corydon. .......... 
Flu-h de ravens.. . 
Lace Conwiv.. .... 
Larimer.. ........... 
Maud Li. I h  ]ley ... 

Munisln.. .......... 
Preston. ........... 
Valhmra.. ........ 

Brit ..... 
Amcr ... 
Imer  ... 
Amei.. . 
Arucr... 
Amcr.. . 
:'mer-.. 

Amer ... 
Norwcg. 

Sp3n .... 

S. S ....... 
S h .  ..... 
S. €3 ....... 
Schr.. .... 
8. S ....... 
Tan'r 8. 8. 
Schr .___.. 
S. S ....... 
t?. S ....... 
s. s ....... 

Gil-eston.. ..... 
While. 

Antilla 

......... 
.......... 

Sept. C .............................. Marsdlle.. .... 
lug .  25 

Pegt. G 

.............................................. 

.............................................. ! 
M.>'ille.. ........ 
1 l~liIrl-.hi.r .... 
Tort .\rtlinr ..... 
l'cnssccl~i.. ..... 

Foun lered Fept. 13in htitude ?Go 45' N.,longitude83° W.; 
XbanIoned near Rebemi Shoal Ewt. 11: crew saved. 

I9ofcrew resweal hv 8. E .  C~lno.  

Pon-e.. ....... 
..... .......... ....... 

Subseiuently towed to Tcmqa. - 
li es. h e  b e t  of survivors. 

Foun lered in R f i h s m ~  Channd, Fept. 9, with loss of a7 
WreslreJ in Vlori In Str rlts. Crew resxed by S. 8. Olinh. 
l h e  at Hahini F m t .  in. Crew of 31. 

.......... Mobile 

New Orlenns .... 
Barcelons. 

h'nIThts Ker, lismmikd and fullof water. 
Lost in h l f a b o u t  kept. 10. 

I 
I 

1 enslcols. 
Ihbln? nnl 

....... 
................ ..... San'r near Half Moon Kev on Pept. 11 (1). No survivora 

of 1.rr:e crew an1 passcin:er list. 

Vessel. Natiun. 

-4. C. Bodford.. ............... 
Coho. ........................ 

ComQ ......................... 
Delmira.. .......... Drit.. ... 
Edmrd Scwall ................ 
Elizabeth Bmdl. ............. 
El Mar. ....................... 
Flwel ......................... 
Fred W. Wcller. .............. 
Gartyma ............ Greek ... 
Gu1:light ...................... 
Hillslam County ............. 
Hornet ........................ 
Loko 1hmnc .............. 
1:ake (Iran Ion.. .... 

Lignirr ............. 1'"':::::: 

I- 

Lake Winma.. .... .I: :: "-. ... 
Median .............., I-. Bnt  ..... 
Monm:shek .................. 
PnLfox. ...................... 
Rm-lolph S. Warnrr __._. .__._ 
Tonnwmh ......... Brit ..... 
U. V. Drew ......... Brit ..... 
War JauJoli ......... Brit ..... 
War Mogul .......... Brit ..... 

~~ 

Two s.:homers reprted to h.wc gme 3ov-u on C3t 1sl.m I, Balxm~s. with all on board. 

T A ~ L E  2.--Trtsstls damaged by the hurricane (extracted f rom NPW York Maritime Resister, September to Ociober, 1919). 

Xe:. From- 1 Date. 

1 Tank S. S.. ... Port I d m s  ........ Sept. 5 

f . S.. ......... Mobile.. ............. do.. .. 

F. S ........... Galrrstm ......... S p .  6 
Tank S. S.. ... Sew ~Jrlc Liis.. .... .-.c:>t. 8 

Sh1;l. ......... Port Arthur ...... Srpt. G 

Schr.. ........ Guliwrt.. ........ July 13 

8. S ........... Gn1;rst.m ......... Se:% C 
Tank S. e . .  ... T U S ~ J L ~ .  .................. 
S. S ........... New S o r t .  ....... hu?. 20 
Tmk S. S ...... Port .\rrl-.ur ....... Smt. 0 
S. 8 ........... I h l ) . ~ n ~ . .  .......... Sejt. 8 
8. S ........... 13lurficlds .................. 
S. R . .  ......... Mbbilc. ........... Pept. 5 
S. 9 ........... Nrw i)rlcsns ...... Yepl. 10 
8. 8.. .............. do.. ........... Bept. 7 

Tanks.  9 ..... Tort Arthur ....... Srpt. G 

S. S ........... Liserpool ......... Aug. 20 

9. S.. ......... ?T~t.w\~~5rlr.u13.. .... Sc:?t. 9 

Oil bnrze ...... Port Arthur ....... Sept. 6 
Ins .  s.:hr.. ... $anta C m z ,  Cuba. Aug. 23 
S. F ___.  ._.. __. I'hiladrll.hiu. .___.. Sept. 5 
Tank 8. S ..... Harry ............. Aug. 9 
Srhr .......... Tmqxi ............ Pept. Y 
'hit 8. S ..... Port Arthur ....... Scpt. I 

Tank S. S.. ........ do.. ........... Sept. 6 

Baltimore.. ....... 
AmsterJam. ...... 

................... 
lutilla ............ 
L3 I'hta.. ........ 
St. Thomis ....... 
New York.. ...... 
Ilelsingfors.. ...... 
Samr. __. . __. . __. . 
Jccksonville.. ..... 
C x  h i  s.. __. . _ _  _ _  
I'msacub ......... 
lIab nm... ........ 
IIull.. ............ 
l'orto Xico.. ...... 
Ssvannnh.. ....... 
Port Ann=. ..... 
New Sork..  ...... 
Tamm.. .......... 
H o u h n . .  ........ 
Tampim.. ........ 
%::uJ. ._. . _ _  _.__. . 
Hull.. ............ 
Lou$i Swilly.. __. 

................... 

1 I 
Cmsi lmbly  damiged. Lost S boats, sprunx a lwk an3 lost about 5,030 tons 

of uil. 
Put i i i h  Charleston Sept. 16, with deck ani en?inc room dam.r:ed an3 dcck 

loa 1lum'wru:iilte I. Res-ued 19mem5ersnf crew 8. S.Bayronto. Returned 
seroii 1 time to Chw1est.m to rey i r  m \shincry. 

A-roiin 1 at  liec West 
S-t. IS, put lk!i intb Ne7  0ri-s for repdrs Jfter'dam3:e in severe bla 

[hurrir:mnc]. 
Brakc frm tow ani slstiined wnrilerahle dmn:e. Returned to Port Arthur 

on 13th. 
Arri;el dt.Thornis Oct.23. Re~rtedcs?t3indrownedduringheavy weather. 
I'ut into lscy West Sept. 12 to restore carm. 
Put into hey West dimiqed. l'r,xeeled Bept. 14 to Jaclsonvllle for repah. 
Put,into Ja"ksmvi1lr Sept. 13 lor repalrs. 
A r r i : ~  I a t  Jr'L-sm rille with a11 stores destroyed an1 one tank leaking. 
Driven ashore on nirth Cub m m3st Se?t. 9. Crew Sive l .  
BustrineJs1i:ht d331334eand lossof part of deckload. 
Put into hey West, Fe7t. 12, damaged, but proceeded. 
Returnrd to port in distress. 
Went shore on Dry Tortums diirlnq hunl?ane but subsequently towed into 

Ys?hincry disnMed, Iifegoots. vcntilators, and wireless blown away. Lost 
Lifted on q m u  01 wharf a t  Port Annsm during hurricane. Later floated un- 
In  tow 6.8.  Limnier. Broke tow but later picked u . No damage; crew safe. 
I'arti9ly disqhlcd an4 rt into Gulfport on Pept. 17Yor repairs. 
Went azroun 1 near HI show Li?hthousc: subsequent1 reEoated. 
Brokr away from dock and went ashore in Kev West darbor, Sept. 9. 
Arrired Key West on Seot. 9 in sin'rin- mn%iion. 
Went n-muni at Ice 

Put into Habnm, Sept. 11, with cargo leaking into double bottom. 

W:iile aToun 1 w rs r rmrnei bv U. 8. S.Wheelin*. 

Arri .-el Key West Sept 12, damxed during hurricane. 

Key West. Bottom.re orted badly diumged! 

tow harqe Monm?ahela. 

dumved. 

West night 01 &pt. 8.. Got OB next night and went 
ashore on CrawforgBar. 

WARNINQS FROM OTHER DISTRICTS. 

Ncm Orleuns, La., Forocwt Disfi*icf.-The only warri 
ings issued were in connection with the tropical disturb- 
ance of the 6th to 14th. Storm warnings were not 
needed a t  other times. 

Chicago, m., Forecast D.islrict.-Tho month was 
warmer and, in the eastern and central portions, much 
wetter than usual. Frequent storms assecl across the 
central portion of the district during t R e second half of 
the month. 

The frost warnings issued were distinctly local and 
confined to the last week in the month! with specid 
warnings for the cranberry marshes of Wisconsin, which 
were issued from time to time after the 10th. The frost 
warnings were, for the most part, verified. 

Special fire-wea ther forecasts were issued for Montana 
u to September 17, being discontinued on that date nt 

telegram, as follows: 
On account lateness of season and present weather conditions un- 

favorable to fire, unneceeaary for you to continue daily telegraphic 
predictions. Accept appreciation your valued cooperation. 

Special forecasts were issued for Topeka, Bans., for >lie 
free State fair the week of September 7 to 13, inclusive, 

t. % e request of the district forester a t  Missoula in a 

and a letter from the official in charge of the Topeka sta- 
tion, dated September 15, makes acknowledgment of 
the service rendered: 

cia1 forecasts sent UB last week for the 
benefit of the free State fair, K l d  at  this place. Each of these fore- 
casts WM verified to a nicety and they plaved a large part in assuring 
the succes of the fsir, which was attended by the greatest crowds that 
have ever visited Topeka or probably any other Kansaa city in  the 
space of six days' time. 

These forecasts were given wide circulation by being printed in a 
prominent place on the front pa,ges of both afternoon and morning news- 
papers, which go to all parts of the State, and their value waa appre- 
ciated, aa shown by the inclosed editorial clipped from the To eka 
Daily Capital and the two inclosed front pages of the Topeka &ate 
Journal, which are forwarded instead of clippings to show how promi- 
nent a place was given the forecasts and also the article expreasing 
appreciation of them. 

*Special forecasts were also issued for the implement 
show and district fair held in Peoria, Ill., the last week 
in September. A letter, dated October 3, from the offi- 
cid in charge of that station makes reference to the spe- 
cial forecasts, as follows: 

In closing up September business, I desire to again expreas the 
appreciation of this station and community for the long Ian@ forecasts 
sent, in connsction with the recent implement show and dletrict fair. 
They were of inaterial service to the interests concerned. 

I wish to thank you for the s 
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At the request of the Chief of Bureau, special forecasts 
covering the itinerary of President Wilson in the Chicazo 
district were wired to Secretary Tumultv. Under date 
of Se tember 7, Mr. Tumdty mred the Chicago station, 

“I thank you very warmly for your several tde- 
as fo P lows: 

grams.”-H. J. Cox. - 
Denver, .Gobo., Foremst D i . s t i ict .4ep tem’m W ~ S  free 

from the severe‘temperature conditions that ocmsion $v 
bring the crop season to an abrupt close about thn m d  
dle of the month. No killing frosts occurred in ngicul- 
turd districts. Warnings of light frost were issued on 
the 31st, 2 2 4  and 23d for parts of the eastern Rocky 
Mountain slope, and on the 27th for freezing temperature 
in northeastern Colorado. Practically no damage oc- 
curred.- Frederick H. B,mndonhzwg. 

San Fmwiseo, Cd,i Forecast District.-During the 

prevailed in the northern portion of this district break- 
ing the long drought and extinguishing, or permitting 
to be brought under control, many large and serious 
forest fires which had been raging in that section. In 
the southern ortion of the district, escept for showers 

on the 7th and Sth, fair and seasonable weather pre- 
vailed until near the end of the month, when rain fell 
generally in California and Nevada, breaking the drought 
and putting: out la e and dam ing forest fires in those 
States. The r a i n f s  was coiis8erably above the nor- 
mal in western Oregon and southern California. 

The temperature for the month was nearly normal 
throughout the entire district. 

first decade of Septem rf-’ er unsettled and showery weather 

in California P rom the San Francisco Bay section north 

Fire-weather warnings were issued in Washington, 
Oregon, and Idaho on the loth, but were not verified, 
as rain fell the following day in those States. 

Rain warnings were issued in northern California on 
the 7th and 8th, and in the entire State from the 27th 
to the 30th, and were verified. 

Southwest storm warnings were ordered on the morn- 
ing of the 3Oth, from the Columbia River nort,h, on the 
approach of the first north Pacific storm of the season 
and were verified. 

The following commendations were received during 
the nionth: 

ST.4TE OP \vASHINGTON, 
DEPAIITMEXT OF FORESTRY, 

Olynrpfa, wash.. 8rpteni.ht.r 11, 1919. 
I trke this oppnrt,unitg of cony-st,n!sting you upm the accuracy of 

the msny prevwus tirwve.rther warnings you have furnished this De- 
ptrtaien:. this Reism. I camider this service invaluable in ?he suc- 
reasful prute-tio!i of our forests and hllpe your servire may be EO ex- 
tended nest  sexson thut each roiinty and district warden will receive 
t.elegmphic forerash. 

F. E. P.4PE, 
State Forester. 

- 
b J l ! A L  OFFICE. JIVEATHER BUREAU, 

B(irrcznie)rto, Caly., SeptPmbPr 1.3, 1919. 
The rain forecsst received Sunday mwnin: (Be t. 7) from the dis- 

trict forec.\ster WM repezted t.1 all prune-drying Jstricta in  this sec- 
tion, a t  the espense of the prnducers, who the:nselvea dimeminsted 
the inf.-lrinition, and i t  is quite qutifying to state that few were caught 
un rmwtrea. 

The commissioner of hortirulture of the State of California stated: 
“‘l’he servii.e in connection with the laat rain was unexcelled, and 
aziin esh ib i td  the value of the Wezther Bureaii.” 

4. H. Willson. 
RIVERS AND FLOODS, SEPTEMBER, 1919. 

By ALFRED J. HENRY, Meteorologist in Charge. 

[Dated: Weather Burenu,Washington, Oct. ?5, in19.1 

“he severe tropical cyclone that crossed the Gulf of 
Mexico during the first decade of the month passed west- 
ward over the lower Rio Grande Valley and evidently 
dissipated in heavy rains over that valley (see fig. 1, 
p. -). As a result the river for at least 100 miles lrom 
its mouth overflowed its banks and formed a stream said 
to have been 40 to 50 miles wide. Much damage was 
done on both sides of the river but there was very little 
loss of life due, in part at least, to ample warning of the 
coming of the floods. 

The influence of this storm extended to the northwest 
as far as New Mesico, where heavy rains on the 15t.h to 
the 17th caused freshet stages in the Pecos River (see - 
figbll,$. 640). 

dowmours occurred l o c a h  over the vallev of t~~~~~~ 
os y following the rains in Kew Mesico ver 

mon-?River of Kansas on’ the 17th anddlSth. These 
heavy rains caused sharp rise in that river to a crest of 
33.6 feet a t  Beloit-15 feet’ above flood-stage on the 
20th. Fortunately the crops throughout the v d e y  
were mostly gathered, thus greatly reducing the loss. 

No estimates are available at  this time as to the loss in 
the lower Rio Grande. The total damage due to the Sol- 
omon River flood is estimated a t  $416 000, more than 50 

Railroads through the 
gooded district suffered a loss of $57,500 to bridges, 
roadbed, etc. 

The following additional information respecting the 
Rio Grandb flood has been received: 

er cent of which was to crops. 

The flood of the Rio Grande was by far the most d h t r o u s  flood 
during the month and waa more severe than any previous flood of that 
stream of which this office haR record. There were in reality two floods 
of the Rio Grande, which were distinct in the upper portions of the 
stream. but formed one continuous flood in the lower portions. 

At Eagle Pass the river was a t  Hood stage from September 16 to 18, 
and from September 22 to 25. The crest of the former rise passed 
Eagle Pass a t  11.40 a. m. September 17, with stage 38.5 feet; and that 
of the latter riee a t  1 p. m. September 23, with stage 32.6 feet. 

At Laredo the river was flooded September 18 to 20, and September 
34 to 26. The highest stage recorded during the former rise WBB 33 feet 
a t  7 a. m. September 19; and during the latter rise. 30 feet a t  6 a. m. 
September 25. 

A t  Rio Chnde City the stream was flooded continuoualy from Se - 
tember 16 to 29. but there were fluctuations sufficiently large to mafe 
a distinction between the two rises. The highest stage recorded waa 
36.2 feet on September 26. 

30, and the 
highent stage recorded TI’SB 27.6 feet a t  6 p. m. September 27. No river 
stdions are maintained below 3Iia~ion by this service; but  it WSB 
reported that the crest of the Hood prtssed Broivnsville a t  10 a. m. 
October 3. 

The flood had ita inception in the heavy rains attending and follow@ 
the tropical storm that inoved northwemtrard over the Rio Grande 
Valley Se tember 14 to 16. The rises a t  Eagle Pam and Laredo were 
remarla& sudden. .\ t Eagle Paw the rise during the 24 hours end- 
ing a t  7 a. m. September 17 amounted to 27.2 feet, and a t  Laredo 
during a similar period, ending 7 a. ni. September 18, the rise WSB 18 
feet. 

Advisory warnings of the second rise were issued to all p b t 0  along 
the Hio Grande. Much ra te r  appeared to be cornin from the San 
Juan just above Rio Chnde City, thus aggravatbg t8e second I%e; 
and on Se teniber 26 points below Rio Grande City were advieed that 
the aeconiary flood appeared to be worse than the preliminary.-E. 
Bun iitwieyer. 

A t  Mission the stream waa flooded from September 31 


